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ABSTRACT 
At IIASA a Hungarian-made minicomputer, the TPA 70, has 
been put into operation to serve as a switching node for some 
of IIASA's remote computer connections. The system is designed 
to handle asynchronous data communications lines of different 
speeds connected to computers and terminals. It provides sim- 
ultaneous access and reliable data transmission between host- 
terminal pairs, and also permits a kind of remote user support. 
For security reasons, the overall control of the connections 
can be carried out either by the system automatically, or by 
the operator of the node. 
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INTRODUCTION 
A t  IIASA a number o f  l e a s e d  l i n e s  have  been  p u t  i n t o  ope r -  
a t i o n  t o  p r o v i d e  IIASA u s e r s  w i t h  o n - l i n e  access t o  remote  
computing r e s o u r c e s ,  d a t a b a s e s  and  n e t w o r k s ,  and a l s o  t o  e n a b l e  
remote  u s e r s  f rom c o l l a b o r a t i n g  i n s t i t u t i o n s  t o  access r e s o u r c e s  
a v a i l a b l e  a t  o r  t h r o u g h  IIASA, Most o f  t h e  l i n e s  c a r r y  i n t e r -  
a c t i v e  t r a f f i c  t o  d a t a b a s e s  and  t i m e - s h a r i n g  compute r s .  
A Hungarian-made minicomputer ,  t h e  TPA 70,  i s  used  t o  h a n d l e  
most o f  t h e  i n t e r a c t i v e  l i n e s ,  i n  o r d e r  t o  p r o v i d e  a  r a t h e r  gen- 
e r a l  s w i t c h i n g  f a c i l i t y  f o r  b o t h  i n h o u s e  and remote  u s e r s ,  
The p r e s e n t  ha rdware  c o n f i g u r a t i o n  o f  t h e  TPA 70 i s  t h e  
f o l l o w i n g :  
4 8  k b y t e  o f  CPU c o r e  memory 
5 Mbytes d i s c  c a p a c i t y  
T e l e t y p e  
Console  d i s p l a y  
L i n e  p r i n t e r  
Card r e a d e r  
P a p e r  t a p e  r e a d e r  
3 synchronous  l i n e  i n t e r f a c e s  
7 a synchronous  l i n e  i n t e r f a c e s  
The f o l l o w i n g  h o s t  l i n e s  a r e  p r e s e n t l y  c o n n e c t e d  t o  t h e  
TPA 70: 
-- PDP 11/70 i n h o u s e  computer  a t  IIASA 1200 baud 
-- TYMNET/TELENET network  1200 baud 
-- IAEA d a t a b a s e  c e n t e r  i n  Vienna 300 baud 
-- ESA d a t a b a s e  c e n t e r  i n  F r a s c a t i  300 baud 
-- I B M  370/158 t i m e - s h a r i n g  computer  i n  P i s a  300 baud 
Terminal  l i n e s :  
-- Local  t e r m i n a l  1 
-- Local  t e r m i n a l  2 
-- Terminal  i n  Budapest 
9600 baud 
1200 baud 
300 baud 
The c o n f i g u r a t i o n  can  be changed e a s i l y ,  and i n  a  f l e x i b l e  way, 
a c c o r d i n g  t o  a c t u a l  needs .  
The aim o f  t h i s  p a p e r  i s  t o  g i v e  an  overview of t h e  s o - c a l l e d  
IIASA Node based  on t h e  TPA 70, t o  d e s c r i b e  i t s  c a p a c i t y  and cap- 
a b i l i t i e s  and t o  summarize t h e  e x p e r i e n c e  g a i n e d  o v e r  a  5-month 
e x p e r i m e n t a l  o p e r a t i o n  p e r i o d  i n  an  i n t e r n a t i o n a l  envi ronment .  
M A I N  CHARACTERISTICS OF THE TPA 70 IIASA NODE 
The p r e s e n t  v e r s i o n  of  t h e  IIASA NODE can o n l y  h a n d l e  asyn- 
chronous  l i n e s .  I t  i s  i n t e n d e d  t o  work a s  a  s w i t c h i n g  c e n t e r  
f o r  i n t e r a c t i v e  t r a f f i c .  Termina l s  and h o s t s  u s i n g  t h e  ASCII 
code set  can be  connec ted  t o  t h e  node w i t h  a  l i n e  speed  v a r y i n g  
from 50 t o  9600 baud. The node sys tem i s  a  f u l l y  a u t o m a t i c  o n e ,  
b u t  t h e  o p e r a t o r  of  t h e  node h a s  t h e  p o s s i b i l i t y  t o  change a lmos t  
any of t h e  o p e r a t i o n a l  p a r a m e t e r s  a t  any t i m e ,  i f  n e c e s s a r y .  
The main f u n c t i o n  o f  t h e  node i s  t o  p r o v i d e  c o n c u r r e n t  con- 
n e c t i o n  f o r  h o s t - t e r m i n a l  p a i r s .  I n  p r i n c i p l e ,  any t e r m i n a l  can 
a c c e s s  any of  t h e  h o s t s ;  t h u s  t h e  node a l l o w s  a  k i n d  o f  dynamic 
a l l o c a t i o n  of  t h e  h o s t s  connec ted  t o  it. The c o n n e c t i o n s  can  be  
f u l l y  t r a n s p a r e n t ,  b u t  a  c e r t a i n  amount of  f i l t e r i n g  and l i m i t e d  
code c o n v e r s i o n  can  a l s o  be  performed.  The n e c e s s a r y  adminis-  
t r a t i o n  o f  t h e  opening and c l o s i n g  of any c o n n e c t i o n  i s  minimized 
i n  o r d e r  t o  make t h e  node a s  " i n v i s i b l e "  t o  t h e  u s e r s  a s  p o s s i b l e .  
However, s e v e r a l  f e a t u r e s  a r e  i n c l u d e d  t o  p r o v i d e  a  k i n d  o f  remote 
u s e r  s u p p o r t ,  t o  e n a b l e  f a u l t  d e t e c t i o n  and i n v e s t i g a t i o n ,  and t o  
e n s u r e  o v e r a l l ,  c e n t r a l i z e d  c o n t r o l  o f  t h e  whole system. 
One o f  t h e  t e r m i n a l s  can be d e s c r i b e d  a s  a  m o n i t o r i n g  d e v i c e  
which can d i s p l a y  t h e  t r a f f i c  of  any o t h e r  t e r m i n a l ,  hav ing  a  
v i s u a l  copy o f  t h e  t e r m i n a l  t r a f f i c  t o  be  moni tored .  With t h e  
h e l p  of  t e r m i n a l - t o - t e r m i n a l  messages ,  i n s t r u c t i o n s  can  be g i v e n  
t o  u s e r s  i n  t r o u b l e  u s i n g  a  p a r t i c u l a r  system. The Duty O f f i c e r  
s i t t i n g  a t  t h e  m o n i t o r i n g  d e v i c e  can  a l s o  i s s u e  commands t o  t h e  
h o s t  connec ted  ( t h i s  can  a l s o  b e  s e e n  by t h e  u s e r ) ,  t h e r e b y  a l s o  
p r o v i d i n g  a  l i m i t e d  k i n d  o f  remote t r a i n i n g .  
The communications l i n e s  can r u n  a t  d i f f e r e n t  s p e e d s ,  even 
when t h e y  a r e  i n t e r c o n n e c t e d .  I n  o r d e r  t o  a v o i d  l o s s  o f  d a t a ,  
" f low c o n t r o l s "  a r e  a p p l i e d .  
For s e c u r i t y  r e a s o n s ,  a  s t r i c t  a u t h o r i z a t i o n  p r o c e d u r e  i s  
a l s o  needed. S e l e c t i v e l y  f o r  each t e r m i n a l  l i n e ,  it i s  p o s s i b l e  
t o  d e f i n e  which h o s t s  it i s  p e r m i s s i b l e  t o  a c c e s s .  T h i s  can  be  
c a r r i e d  o u t  a u t o m a t i c a l l y  by d e f a u l t  v a l u e s ,  b u t  c a n  a l s o  b e  
changed  a t  any  t i m e  - i f  n e c e s s a r y  - by t h e  c o n s o l e  o p e r a t o r .  
The node a l s o  m o n i t o r s  t h e  s t a t u s  o f  t h e  l i n e s .  I n  c a s e  o f  
any m a j o r  f a i l u r e  ( e . g . ,  " c a r r i e r  o f f " ) ,  a w a r n i n g  i s  s e n t  t o  
t h e  o p e r a t o r  a n d  t h e  p a r t i c u l a r  l i n e  ( i f  a n y )  is d i s c o n n e c t e d .  
A s o - c a l l e d  d a y - f i l e  i s  m a i n t a i n e d  by t h e  node c o n t a i n i n g  
a l l  commands i s s u e d  by any  o f  t h e  t e r m i n a l s  o r  t h e  o p e r a t o r ,  a s  
w e l l  a s  s t a t u s  r e p o r t s  r e l a t i n g  t o  c h a n g e s  i n  t h e  s t a t u s  o f  t h e  
l i n e s .  I n f o r m a t i o n  r e g a r d i n g  t h e  d a t e  a n d  t i m e  o f  t h e  connec-  
t i o n s ,  and  t h e  number o f  c h a r a c t e r s  t r a n s f e r r e d  i n  b o t h  d i r e c t i o n s ,  
i s  a l s o  k e p t  i n  t h e  d a y - f i l e .  
OPERATION OF THE NODE 
The node s y s t e m  knows a b o u t  t h e  o p e r a t o r  c o n s o l e  a n d  a b o u t  
t h e  t e r m i n a l  a n d  h o s t  l i n e s .  Some o f  t h e  t e r m i n a l  l i n e s  c a n  b e  
d e s c r i b e d  a s  " s u p e r  t e r m i n a l s " ,  which  means t h a t  most  o f  t h e  
o p e r a t o r  commands i s s u e d  a r e  a l s o  a c c e p t e d  by t h e  node.  
A t e r m i n a l  c a n  work e i t h e r  i n  "command mode" o r  " d a t a  mode". 
A t e r m i n a l  i s  i n  command mode i f  it i s  n o t  c o n n e c t e d  l o g i c a l l y  
t o  any  o f  t h e  h o s t s  a v a i l a b l e  t h r o u g h  t h e  node.  I n  command mode, 
a l l  t h e  l i n e s  i s s u e d  by t h e  t e r m i n a l  a r e  i n t e n d e d  a s  commands f o r  
t h e  node.  A command i s  g i v e n  i n  a  command l i n e  t e r m i n a t e d  by 
" r e t u r n " .  A command l i n e  c o n t a i n s  t h e  a b b r e v i a t i o n  o f  t h e  command 
f o l l o w e d  by t h e  p a r a m e t e r s  ( i f  a n y ) .  The a b b r e v i a t i o n  o f  t h e  
command and  t h e  p a r a m e t e r s  a r e  t e r m i n a t e d  by " s p a c e "  o r  " r e t u r n " .  
I n  command mode, t h e  "back  s p a c e "  (CTRL H )  c a n  b e  u s e d  t o  e d i t  
t h e  l i n e  and  "CTRL U "  c a n  b e  u s e d  t o  d e l e t e  a l l  c h a r a c t e r s  p r e v i -  
o u s l y  t y p e d  i n t o  t h e  r e c e n t  l i n e .  
A t e r m i n a l  i s  i n  " d a t a  mode" i f  it i s  c o n n e c t e d  l o g i c a l l y  t o  
a  h c s t .  The t e r m i n a l  a u t o m a t i c a l l y  g o e s  i n t o  d a t a  mode a f t e r  
h a v i n g  i s s u e d  a  s u c c e s s f u l  "GET" command. I t  r e m a i n s  i n  d a t a  mode 
u n t i l  it h a s  r e l e a s e d  t h e  c o n n e c t i o n ;  t h a t  i s ,  u n t i l  it h a s  i s s u e d  
a  "DROP" command. I n  d a t a  mode, t h e  t e r m i n a l  i s  i n  a  t r a n s p a r e n t  
t y p e  o f  c o n n e c t i o n  w i t h  t h e  h o s t ;  a l l  i n p u t  o f  c h a r a c t e r s  f rom 
e i t h e r  t h e  t e r m i n a l  o r  t h e  h o s t  w i l l  t h e n  b e  t r a n s f e r r e d  t o  t h e  
d e s t i n a t i o n  i m m e d i a t e l y .  
When c o n n e c t i o n  t o  a  h o s t  h a s  a l r e a d y  been  e s t a b l i s h e d ,  t h e  
c h a r a c t e r  "CTRL A" i s  u s e d  a s  t h e  " e s c a p e  s i g n a l " ,  t o  a l l o w  t h e  
u s e r  o f  t h e  t e r m i n a l  t o  e n t e r  a command f o r  t h e  node.  The c h a r a c -  
t e r  "CTRL A" h a s  t o  b e  t y p e d  i n  t h e  f i r s t  p o s i t i o n  o f  t h e  l i n e ;  
o n l y  t h o s e  c h a r a c t e r s  c o u n t  which have  b e e n  e n t e r e d  by t h e  ter- 
m i n a l  u s e r .  "CTRL A", however ,  o n l y  r e p r e s e n t s  a n  e s c a p e  s i g n a l  
when it h a s  been  e n t e r e d  f i r s t  a f t e r  a  " r e t u r n " ;  p o s s i b l e  o u t p u t  
c h a r a c t e r s  o f  t h e  h o s t  be tween  t h e  " r e t u r n "  and  "CTRL A" o f  t h e  
u s e r  a r e  o f  no  r e l e v a n c e .  The " e s c a p e "  i s  v a l i d  f o r  one  command 
o n l y ;  t h a t  i s ,  t h e  r e s p o n s e  t o  t h e  command r e t u r n s  t h e  t e r m i n a l  
t o  d a t a  mode, e x c e p t  i f  t h e  command i s  "DROP". I n  o r d e r  t o  s e n d  
t h e  "CTRL A" t o  t h e  h o s t  i n  t h e  f i r s t  p o s i t i o n  o f  t h e  l i n e ,  a  
s p e c i a l  node command i s  u s e d .  Of t h e  17  u s e r  commands a v a i l a b l e ,  
t h e  "GET" and  "DROP" commands a r e  t h e  mos t  i m p o r t a n t  o n e s  f o r  
o p e n i n g  and  c l o s i n g  a  p a r t i c u l a r  c o n n e c t i o n .  
The o p e r a t o r  c o n s o l e  works i n  command mode o n l y .  The f o r m a t  
o f  t h e  i n p u t  i s  t h e  same a s  t h a t  a t  any o f  t h e  u s e r  t e r m i n a l s .  
The o u t p u t  i s  l i n e - o r i e n t e d  r a t h e r  t h a n  c h a r a c t e r - o r i e n t e d .  
2 8  commands a r e  a v a i l a b l e  t o  t h e  o p e r a t o r  f o r  s u p e r v i s i n g  t h e  
node ,  such  a s  commands t o  i n i t i a t e  m o n i t o r i n g  o f  a  g i v e n  u s e r  
t e r m i n a l ;  commands t o  se t  l i n e s  t o  o f f - l i n e  o r  o n - l i n e ;  t h o s e  t o  
p r o h i b i t  c e r t a i n  a c c e s s e s ;  t h o s e  t o  a s k  f o r  d i f f e r e n t  k i n d s  o f  
r e p o r t s ;  and  t h o s e  t o  s e n d  messages  t o  t e r m i n a l s ,  e tc .  
Every m a j o r  o c c u r r e n c e  i n  t h e  s y s t e m  c a n  b e  r e p o r t e d  on t h e  
o p e r a t o r  c o n s o l e ,  i n c l u d i n g  a l l  commands i s s u e d  by t h e  t e r m i n a l s .  
SYSTEM GENERATION 
A t  t h e  g e n e r a t i o n  t i m e  o f  t h e  node s y s t e m ,  o p e r a t i o n a l  p a r -  
a m e t e r s  c a n  b e  d e f i n e d  s e l e c t i v e l y  f o r  e a c h  l i n e .  These  param- 
eters b a s i c a l l y  c o n t r o l  t h e  o p e r a t i o n  o f  t h e  node ;  most o f  them 
c a n ,  however ,  b e  changed  a t  r u n  t i m e  by t h e  o p e r a t o r  o f  t h e  node .  
The f o l l o w i n g  c a n  b e  d e f i n e d  f o r  e a c h  p a r t i c u l a r  l i n e :  
s p e e d  o f  t h e  l i n e  (50-9600 b a u d )  
s i z e s  o f  t h e  1/0 b u f f e r s  a l l o c a t e d  t o  t h a t  l i n e  
w h e t h e r  s t o p  b i t  e r r o r  i s  i n t e n d e d  a s  a  b r e a k  s i g n a l  
w h e t h e r  i n p u t  p a r i t y  i s  t o  b e  checked  a t  a l l ,  and  i f  
s o ,  by odd or  even  
which o u t p u t  p a r i t y  i s  t o  b e  u s e d  (odd ,  e v e n ,  c l e a r ,  se t )  
i f  " r e t u r n  d e l a y "  i s  needed ,  what  i s  t h e  code  o f  t h e  d e l a y  
c h a r a c t e r  and  how many a r e  t o  b e  u s e d  a f t e r  t h e  r e t u r n  
i f  " c a r r i e r - o f f "  i s  t o  b e  d e t e c t e d ,  what  i s  t h e  l e n g t h  
of w a i t i n g  t i m e  t o l e r a n c e  b e f o r e  t h e  a c t i o n  
i f  f l o w  c o n t r o l  e x i s t s  e i t h e r  on  t h e  i n p u t  o r  on  t h e  o u t -  
p u t  ( s e l e c t i v e l y )  , which a r e  t h e  "STOP" and  "START" 
c h a r a c t e r s  
t h e  d e f a u l t  l o g i c a l  s t a t u s  o f  t h e  l i n e  (on  or o f f )  
i f  e i t h e r  i n p u t  o r  o u t p u t  or  e c h o  " f i l t e r i n g "  i s  needed  
( s e l e c t i v e l y )  which  f i l t e r i n g  p r o f i l e  i s  t o  b e  u s e d  
( t h e r e  a r e  1 1  b u i l t - i n  p r o f i l e s ,  s u c h  a s  a l l  t h e  c o n t r o l  
c o d e s ,  e x c e p t  " r e t u r n "  and " l i n e  f e e d " ;  o r  t h e  "NULL" 
and  "DEL" c h a r a c t e r s ;  or t h e  "CTRL Q "  and  t h e  "CTRL S" 
c h a r a c t e r s ,  e t c . )  
w h e t h e r  a u t o m a t i c  u p p e r  c a s e  - l ower  c a s e  c o n v e r s i o n  i s  
t o  b e  u s e d  
d e s c r i p t i o n  o f  t h e  l o g i c a l  name o f  t h e  l i n e  u s e d  i n  t h e  
commands 
d e f i n i t i o n  o f  t h e  h o s t  o r  t e r m i n a l  o r  s u p e r  t e r m i n a l  l i n e s  
i f  it i s  a  h o s t  l i n e ,  w h e t h e r  remote e c h o  i s  p r o v i d e d  by 
t h e  h o s t  
i f  it i s  a  t e r m i n a l  l i n e ,  which h o s t  l i n e s  c a n  b e  a c c e s s e d  
( a u t h o r i z a t i o n  f u n c t i o n )  
i f  it i s  a  t e r m i n a l  l i n e ,  what  i s  t h e  code  o f  t h e  f i l t e r  
c h a r a c t e r  ( t o  b e  u s e d  t o  e s c a p e  f rom d a t a  mode t o  i s s u e  
a  node command) 
-- i f  i t  i s  a  t e r m i n a l  l i n e ,  w h e t h e r  "no  a c t i v e "  s t a t u s  
i s  t o  b e  m o n i t o r e d ,  and  i f  s o ,  how l o n g  i s  t h e  w a i t i n g  
t i m e  ( n o  c h a r a c t e r s  a r e  t r a n s f e r r e d  i n  b o t h  d i r e c t i o n s )  
f o r  d i s c o n n e c t i o n  by t h e  node.  
STATISTICS, OPERATIONAL EXPERIENCES 
The p r e s e n t  c o n f i g u r a t i o n  of  t h e  TPA 70 was i n s t a l l e d  a t  
IIASA i n  December, 1978. I n  F e b r u a r y ,  1979,  a  two-day demon- 
s t r a t i o n  was o r g a n i z e d  i n  Budapes t  on  t h e  c o m p u t e r s  and  ne twork  
c o n n e c t i o n s  a v a i l a b l e  t h r o u g h  t h e  IIASA Node. A l though  t h e  
e a r l i e r  v e r s i o n  o f  t h e  node  was much less p o w e r f u l ,  t h e  demon- 
s t r a t i o n  was s t i l l  s u c c e s s f u l .  
Dur ing  t h e  p e r i o d  f rom O c t o b e r ,  1979 t o  May, 1980,  t h e  node 
was b r o u g h t  t o  i t s  p r e s e n t  s t a g e  o f  deve lopmen t .  The r e g u l a r  
e x p e r i m e n t a l  s e r v i c e  s t a r t e d  i n  J u l y ,  1980 a n d ,  s i n c e  t h e n ,  t h e  
node  h a s  been  i n  d a i l y  o p e r a t i o n .  
Up t o  now ( a s  o f  November, 1 9 8 0 ) ,  t h e  o n l y  r e g u l a r  remote 
u s e r  o f  t h e  node  h a s  b e e n  t h e  Hunga r i an  N a t i o n a l  Member Organ iz -  
a t i o n .  Monthly s t a t i s t i c s  on t h e  Budapes t  t e r m i n a l  a r e  shown i n  
F i g u r e  1. The mon th ly  a v e r a g e  i s  74 h o u r s ,  o f  which  5 6 %  r e p r e -  
s e n t s  a c c e s s  t o  t h e  PDP 11/70,  and  4 4 %  r e p r e s e n t s  a c c e s s  t o  d a t a -  
b a s e s  s u c h  a s  CEMABS a t  ESA, INIS/AGRIS a t  IAEA, Lockheed o n  
TYMNET/TELENET, etc .  
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F i g u r e  1 .  T r a f f i c  o f  t h e  Budapes t  T e r m i n a l .  
I n  J u n e  and O c t o b e r ,  1980, a  l e a s e d  l i n e  was e s t a b l i s h e d  
t e m p o r a r i l y  be tween  IIASA and t h e  I n s t i t u t e  f o r  Sys tems  S t u d i e s  
i n  Moscow, f o r  one  week e a c h .  I t  was a  h a r d w a r e - m u l t i p l e x e d  l i n e ,  
and  one o f  i t s  c h a n n e l s  was c o n n e c t e d  t o  t h e  node.  Approx ima te ly  
20 h o u r s  o f  c o n n e c t i o n  t i m e  was u s e d  t o  a c c e s s  compu te r s  a v a i l a b i e  
t h r o u g h  t h e  node .  
Dur ing  t h e  2nd IIASA C o n f e r e n c e ,  t h e  Budapes t  l i n e  was u s e d  
t o  a c c e s s  t h e  CDC 3300 a t  t h e  Computer C e n t e r  o f  t h e  Hungar ian  
Academy o f  S c i e n c e s ,  and  t h e  SIEMENS 7755 a t  t h e  I n s t i t u t e  f o r  
C o o r d i n a t i o n  o f  Computer Techn iques .  
Dur ing  t h e  f i r s t  p e r i o d  o f  o p e r a t i o n  o f  t h e  IIASA Node, w e  
f a c e d  d i f f i c u l t i e s  many t i m e s  - i n c o m p a t i b i l i t i e s  which i n f l u e n c e 2  
t h e  deve lopment  o f  t h e  node.  A few o f  them a r e  men t ioned  below: 
Computers  u s e  d i f f e r e n t  s t r a t e g i e s  f o r  t h e  s o - c a l l e d  " r e t u r n  
d e l a y " ;  most  o f  them o p e r a t e  w i t h  e i t h e r  "NULL" (hexadec ima l  :flfl) 
o r  "DEL" ( h e x a d e c i m a l  :FF) c h a r a c t e r s .  I t  happened  t h a t  c e r t a i n  
h a r d  copy d e v i c e s  would n o t  a c c e p t  t h e  "NULL" c h a r a c t e r  a n d ,  f o r  
some v i d e o  t e r m i n a l s ,  t h e  "DEL" c h a r a c t e r  r e p r e s e n t s  a  d i s p l a y a b l e  
code :  t h u s ,  i n  a  s e n s e ,  it d e s t r o y s  t h e  p i c t u r e  t o  b e  d i s p l a y e d .  
I n  o r d e r  t o  overcome t h i s  p rob lem,  a  f i l t e r i n g  f u n c t i o n  was a d o p t e d .  
I t  c a n  b e  used  f o r  i n p u t  a n d / o r  o u t p u t  a n d / o r  echo .  
A s  w e  have  l e a r n e d  f rom e x p e r i e n c e ,  some t e r m i n a l s  c a n n o t  
g e n e r a t e  a l l  t h e  p o s s i b l e  c o d e s  o f  t h e  7 - b i t  ASCII code  s e t ,  and 
t h e r e f o r e  c e r t a i n  f u n c t i o n s  t o  be  i n i t i a t e d  by one  o f  t h e s e  m i s s i n g  
c o d e s  c a n n o t  b e  c a l l e d .  A s p e c i a l  node command was i n t r o d u c e d  t o  
d e f i n e  a  c h a r a c t e r  t o  b e  s e n t  t o  t h e  l i n e  by i t s  h e x a d e c i m a l  v a l u e .  
C e r t a i n  a p p l i c a t i o n s  u s e  t h e  " b r e a k "  f u n c t i o n  t o  " k i l l "  t h e  
p r o c e s s  c u r r e n t l y  r u n n i n g .  T e r m i n a l s  u s u a l l y  have  a  s p e c i a l  key 
t o  p r o v i d e  a  b r e a k  i n  t h e  l i n e .  U n f o r t u n a t e l y  t h e  " s t o p  b i t  e r r o r  
c o n d i t i o n "  (which i s  s i m i l a r  t o  t h e  b r e a k )  c a n  a l s o  o c c u r  due  t o  
nois.-.  on t h e  communicat ion l i n e .  Wi th in  t h e  node t h e r e  i s  an  
i n s t a l l a t i o n  p a r a m e t e r ,  w h e t h e r  o r  n o t  t h e  " s t o p  b i t  e r r o r "  con- 
d i t i o n  i s  i n t e n d e d  t o  be a  b r e a k  f u n c t i o n .  F o r  t h i s  r e a s o n ,  a  
s p e c i a l  node command had t o  b e  i n t r o d u c e d  t o  s e n d  a  b r e a k  o n t o  t h e  
h o s t  l i n e .  
FUTURE 
The c a p a b i l i t i e s  o f  t h e  node w i l l  b e  f u r t h e r  d e v e l o p e d :  i n  
J a n u a r y ,  1981,  5  more a synchronous  l i n e  i n t e r f a c e s  w i l l  be  added  t o  
s a t i s f y  growing  demand; i n  March, 1981,  t h e  s y s t e m  w i l l  b e  up- 
g r a d e d  by d i r e c t  memory a c c e s s  b o a r d s  and  b i t - s t u f f i n g  i n t e r f a c e s  
t o  p r o v i d e  h i g h e r  t h r o u g h p u t  and  t o  c r e a t e  t h e  p o s s i b i l i t y  o f  
a c c e s s i n g  X.25-type n e t w o r k s .  
The new v e r s i o n  o f  t h e  node ( u n d e r  deve lopmen t )  w i l l  i n c l u d e  
p r o c e d u r e s  t o  p r o v i d e  a c c e s s  a c c o r d i n g  t o  t h e  recommendat ions  o f  
CCITT (X.25, P A D ) .  The X.25 i n t e r f a c e  w i l l  a l s o  b e  used  t o  con- 
n e c t  a  remote  c o n c e n t r a t o r ( s ) .  I n  B u d a p e s t ,  a  s i m i l a r  TPA 70 
s y s t e m  w i l l  come i n t o  o p e r a t i o n  i n  t h e  f i r s t  q u a r t e r  o f  1981. 
I t  w i l l  c o n c e n t r a t e  t h e  H u n g a r i a n  t e r m i n a l s  a n d  h o s t ( s )  t o  b e  
c o n n e c t e d  t o  t h e  IIASA Node,  a n d  w i l l  a l s o  p r o v i d e  access t o  
t h e  H u n g a r i a n  Academic  Network.  The  B u d a p e s t  TPA 70 may a l s o  
r e c e i v e  c o m m u n i c a t i o n  l i n e s  f r o m  o t h e r  c o u n t r i e s .  The t w o  
TPA 7 0 ' s  w i l l  b e  c o n n e c t e d  by  a 2400 b a u d  l i n e  u s i n g  t h e  X.25  
p r o t o c o l .  
